Levels of self-reported job satisfaction and motivation were measured by survey in a sample of 286 teachers. Using the discrete choice framework, the paper tries to assess the relevance of the considered indicators (demographic, social, motivational) in overall teaching work satisfaction. The findings provide evidence that job satisfaction is correlated significantly with level of university degree held by the teacher, type of secondary school where the teacher is enrolled, revenues, and salary-tasks adequacy. This is important for the Romanian economy, since the education system is expected to provide future human resources with enhanced skills and abilities.
Introduction
The educational system is a crucial link in transmitting the acquired knowledge between the past and future generations. It is largely considered that the current state of education influences dramatically the long-run (about 20 years) status of national community. Teaching staff motivation is one of the determinants of the educational system, affecting to some extent the behaviour of the actors involved in the educational process.
First, the teaching staff motivation is about motivating potential teachers. Due to the shortage of teaching staff, there are three aspects that concern the specialists: i) too few people entering the specialty studies for a teaching career; ii) too many beginner teachers who leave the educational system; and, iii) too many specialized graduates who does not want to practice. In the literature, there were identified three driving forces that influence behaviour of potential teachers: internal forces (or intrinsic personality related to teaching), external forces (environmental or extrinsic), and altruistic forces (internalized extrinsic) [1] . Based on these forces, the intrinsic motivation of potential teachers is influenced by: the reasons for which they prefer a teaching career; the probability of finding a job after graduation; the individual expectations and goals; and by the appetence of continuing their education through a master's program [2] . Regarding the motivational aspects, other researchers consider that intrinsic motivation is prevalent in choosing a teaching career. Therefore, the prospective teachers having a stronger
Study methodology
The underlying idea of the model is that motivation is one of the main factors of influence upon job satisfaction. Consider a teacher i and, taking into account the literature above presented, assume the following motivation factors that determines work satisfaction (WS) reported by the interviewee: AGE = teacher age (in years); DEG = the professional degree the teacher holds; EDU = education (university) degree of the teacher; LYC = type of secondary school where respondent teacher works; SRTY = total work history (in years); TEACH = amount of experience in education (in years); SAL = satisfaction reported by the interviewee from the salary point of view; FAIR = satisfaction reported by the teacher about the salary adequacy with regard to efforts for tasks' accomplishment; PREM = satisfaction reported by the interviewee regarding the revenues received as premium.
The importance of demographic factors in work satisfaction is widely emphasized in literature [22] [23] [24] [29] [30] . As a consequence, in the present paper, two measures for age (age and total work history) and two measures for amount of experience in education (teaching length of service and professional degree) will be used. The two measures for age are correlated, since seniority is expected to increase with the age; in our study, this statement is confirmed by the computations results. Analogue, for teachers enrolled in Romanian education system, is very usual to hold a teaching degree consistent with teaching length of service; also, in case of present study, the field situation is consistent with this assertion. Thus, these measures have to be used alternatively, giving the following forms of the model: In the Eq 1 and Eq 2, the endogenous variable, besides some exogenous variables, are limited dependent variables. The reasons for which the econometric modelling of this type of variables through the OLS regression model is not suitable are largely detailed in the literature [31] [32] [33] [34] . The estimation of the model is set on the residual variable distribution function. Therefore, if is considered that the endogenous variable follows the normal distribution, probit methods may be employed; considering that the variable is logistic distributed, the logit model is the choice; in the same time, the Weibull distribution may be useful as well. The probit model is based on the normal cumulative distribution function, FðzÞ ¼ R z
À1
φðxÞdx, where φðzÞ ¼ e Àz 2 =2 = ffiffiffiffiffi ffi 2p p , whereas the logit model is based on the logistic cumulative distribution function
Specifically, in the case of multinomial ordered choices, the values of endogenous variable are subject of modelling through considering a latent (unobserved) variable, y
, β is a vector of parameters, not containing an intercept. The introduction of the latent variable within the model relies on the impossibility of its direct observation. In such cases, an individual chooses a certain level of satisfaction if the difference of utility exceeds a certain threshold level, depending on the overall exogenous variables, X p ; p ¼ 1; k [35] .
The δ-s represent the unknown "threshold"-parameters that are estimated along with β coefficients, by maximizing the log-likelihood function, which requires that -s are assumed to be distributed either as a standard normal (in case of ordered probit), either the cumulative density of is the logistic function (and the modelling is done through the ordered logit).
Results the probability for the unit i of the population to belong to one of the considered classes:
where F(z) represents the cumulative standard normal density function, Pr(A) is the probability of the event A,
Pr i ¼ 1, and (for all the probabilities to be positive) 0
In this study, the estimation of the model parameters and of the variance matrix is based on second analytic derivative of the above function, using the optimizing algorithm GoldfeldQuandt [36] . Specific to this method is that the convergence of a maximum is achieved in the absence of a priori knowledge regarding the strictly concavity of the function.
Usually, the marginal effects of the regressors x on the probabilities are not equal to the coefficients. For the probabilities above presented, the marginal effects of changes in the regressors may be described as
The validity of the probit estimator can be tested after estimation. However, some issues arise when using conventional R 2 -type measures. Specific to the discrete choice models is the existence of a variety of measures for goodness-of-fit, extensively described in the literature [31] [32] 37] . In this study, in appraisal of the estimations accuracy, were employed two measures: pseudo−R 2 and the likelihood ratio test.
where N represents the number of observations. As L R < L U , the larger difference between the two likelihood values, the more extended ads to the very restrictive model. The likelihood ratio test is a common test, similar to the F test that all the slopes in a regression are zero:
where L U denotes the maximum (unrestricted) likelihood value of the model of interest, and L R represents the maximum value of the likelihood function when all parameters, except the intercept are set (restricted) to zero.
Study setting and sampling
The data set used in this study was collected from a special organized research in secondary schools of Dambovita County. Specific to the Romanian educational system is the division of high schools in categories upon their main specific. According to this classification, at our study took part teachers from five national secondary schools, five theoretic high-schools, and five technologic secondary schools. Due to limited resources allocated to the research and because of unavailability of an accurate survey basis for building the sample, we used the multistage survey. In the first stage were extracted randomly, by the above mentioned types, the sample of secondary schools of all high schools in the area under investigation. In the next stage, the teachers of each school who responded to the questionnaire were chosen using the step counting method. According to the Report regarding the state of school education in Dambovita County, for the first semester of the school year 2012-2013, were enrolled 1358 high school teachers. Based on this information, the initial research sample was set to 300 people, in order to ensure a significance level of 5%. However, in order to be protected against a too high rate of non-response, which could jeopardize the viability of the research, and to keep a uniform unit of observation, we determined the appropriate research sample of 375 teachers (25 teachers from each school under review).
Of the 375 teachers approached, 331 returned back completed questionnaires, i.e. an 11.7% ratio of non-responses. As 55 questionnaires indicate "do not know / no answer" for the dependant variable, that is, the work satisfaction, they could not be used in the model, as there was not possible to assign a specific value for this situation. Therefore, 276 questionnaires were used in the modelling process framework, as described above. Table 1 contains the main features of the considered sample in comparison with the statistic data for the teachers working in secondary education of Dambovita County. As the deviation between the averages of the two series of data (actual and sample) does not exceed 10%, and taking into account that in the survey the age and the experience were not provided exactly, but upon certain ranges (Table 2 ), this may be considered an accurate representation of studied population. Table 2 presents the summary of collected data and values assigned in model.
The questionnaire used in the survey was structured as follows: (i) First section comprise 40 pre-coded items on professional, financial, and other sources of motivation. In assessing the answers to these items, there was used Likert's scale. This section covers the main part of the questionnaire. (ii) Second section consist of three (two open and one closed) questions, which aims to identify different motivational experiences and knowledge of the general level of job satisfaction of interviewed teachers. (iii) The last section questionnaire is dedicated to the items regarding social, demographic, professional, and contextual aspects of the teachers participating in the survey. These information are used in statistical processing of the questionnaire. Table 3 displays the descriptive statistics of the variables.
Results and Discussion
In order to determine the working satisfaction of the teachers participant at the survey, were considered the following demographic variables: teaching degree (DEG) and total length of service (SRTY) in Eq 1, respectively age (AGE) and amount of experience in education (TEACH) in Eq 2. This alternative use of two proxies for the same demographic variable is designed to ensure a double-check correlation between the work satisfaction and the two considered variables (age and seniority). The estimations use ordered probit and logit techniques and they are performed through using of Eviews software package. Tables 4 and 5 contain the reported results.
The output results using the probit and logit estimations are very similar, proofing the assertion that, generally these two forms give similar predictions [31] . Variables that reported statistically significant influence (at 5% level of significance) upon teachers work satisfaction are: LYC (secondary school type) -1% according to logit model; EDU (university degree of the teacher); SAL (satisfaction reported by the interviewee from the salary point of view); and FAIR (satisfaction reported by the teacher about the salary adequacy with regard to efforts for tasks' accomplishment. Despite the importance granted to demographic variables and special design of the study in order to ensure a proper measure of their influence, the reported values are not statistically significant. This may be considered as inconsistent with some of above mentioned studies, eg. [22] [23] [24] . According to other points of view expressed in the literature, the job satisfaction starts at high level, decline, and then starts to improve with increasing of the age, following a U-shaped curve [8] . Therefore, as the age or seniority on the one hand, and the job satisfaction, on the other hand, are variables that do not evolve in a similar or inverse manner, there may not be established a relationship neither positive nor negative between them.
Specific to the discrete choice models is that neither the sign nor the value of the parameters is informative about the estimation results, thus, direct interpretation of the parameters is ambiguous. The coefficients of the variables reported as significant through the model are subject to future processing, in order to establish their true sense, that is, the marginal effects. Using the Eq 5 the coefficients are evaluated using standard normal densities at the "threshold"-points φ(δ j ). The resulting coefficients from Eq 1 using probit model (Table 4) are subject of this processing (as all the "threshold"-points δ j reported statistically significant values). The Table 2 shows the summary of general information regarding the weight of provided answers by items, and values assigned in the model. a The full dataset is available from the authors on request. 
The results are presented in the Table 6 . Table 4 displays the values of the estimated variables taking into account the professional degree hold by the teacher (= DEG) and total work history (in years) (= SRTY) as proxies for the demographic factors. Note: the values in brackets are the z statistics.
The marginal effects express the influence upon the specific probabilities per unit change in the regressor; it depends on all the parameters considered in the model, the data, and which probability (cell) is of interest. It can be negative or positive. The figures in the Table 6 show the implied model for a teacher with the following characteristics: university degree of 2.018 (M .sc. degree), a professional degree of 3.196 (~second grade), type of high school = 2.025 (t heoretical), a total work history of 17.75 years, reporting average salary satisfaction (2.739), a tasks-salary adequacy (2.649) and financial incentives received (2.402). At the change in characteristics (x), the probability distribution changes accordingly. In terms of the figure, changes in the characteristics induce changes in the placement of the partitions in the distribution and, in turn, in the probabilities of the outcomes [37] . Fig 1 displays the work satisfaction implied model for a person with average characteristics, as described above.
As appears in the Table 6 , the partial effects of expected change on the probabilities per additional degree of education are: -0.0468, -0.0036, 0.0494, and 0.0010, respectively. Roughly speaking, an improvement in university degree status to PhD, is more likely to lead to Table 5 displays the values of the estimated variables considering the age of the teacher (= AGE) and the amount of experience in education (= TEACH) (both in years) as proxies for the demographic factors. Note: the values in brackets are the z statistics.
Significance at the 1, 5, and 10% levels is denoted by ***, **, and *, respectively.
doi:10.1371/journal.pone.0115735.t005 Table 6 . Estimation of conditional probabilities and marginal effects. According to the figures displayed in the Table 6 , the situation shown in Fig 2 is common for the other significant variables, except the revenues. Regarding the salary satisfaction reported, it is interesting to remark that though the salary satisfaction reported is above mean, it has a negative effect over the work satisfaction; only for the teachers reported their job as very satisfactory, every new step in salary contempt is expected to lead to an increase in work satisfaction by 16.91%. If we consider the same individual shown in Fig 1, except now , with a salary satisfaction reported of five, the probability distribution for job satisfaction is presented in the This situation may be also the result of a dissimulated reporting of job satisfaction concomitant with reduced levels of salary contempt; the statistical significance of revenues satisfaction within the model of work satisfaction expresses that type of reporting is sizeable.
Conclusions
The quality of education significantly influences the general situation of national community in long-run and may be also considered as an important economic issue. The future status of Romanian emergent economy, besides its' societal facet, is mostly dependent on the quality of graduates as the main channel providing human resources for companies. Improvements in motivation of teaching staff may lead to enhanced skills and abilities of future human resources. In assessment of teacher work satisfaction, the present paper uses ordered choice approach and employs the estimation method exposed in [36] . To the authors' best knowledge, this is the first study that examines the work satisfaction of teaching staff in Romania using discrete choice approach. The findings in present study may contribute to relevant literature as evidence for work satisfaction in education and may serve as a model for sectoral researches.
The results indicate the salary as an issue point in Romanian teaching staff motivation. This situation is the joint-result of reduced subsidies and incentives for sponsorship, as is depicted in the Figs 4 and 5, as well as of the place and evolution of salaries in education in general hierarchy of revenues (Figs 6 and 7) . On the average, teachers report job as rather satisfactory though the salary influences negatively this satisfaction. This situation is consistent with the theory according to that job satisfaction results when intrinsic aspects of work (motivators; e.g. recognition, promotions, etc.) promote feelings of happiness in the worker, and job dissatisfaction results when the extrinsic factors (hygienes; e.g. salary, working conditions, etc.) are considered [8] . Though, this approach is criticised by findings of further studies that indicate that the same factors can cause both satisfaction and dissatisfaction [23, 38] .
Overall, the results of the present study indicate a significant effect of the secondary school type, university degree, salary and adequacy between tasks and salary in teaching staff work satisfaction. Following previous researches that reported age and seniority as significant factors influencing personal work satisfaction of teachers, two different proxies for age and two proxies for years of teaching experience are used. Despite the special design of the study for adequate control the social and demographic variables, these factors do not seem to have an important influence upon job satisfaction. Since we found this evidence, the role of motivation is expected to become more critical within efforts for improvement the quality of education. However, the overall teaching staff (for all levels of education) has the largest share in the total state staff of Romania. To overcome the adverse financial and state budget developments due to unexpectedly and significant growth in teaching staff costs, the incentive instruments and private sponsorships should be encouraged by the authorities. In this way, improvements in quality education and economic recovery may be achieved in a way less dependent on the state budget. The results of this study may hopefully present an idea on the teaching staff motivation in similar economies. A future study covering a cross-country analysis may provide a broader idea on the teaching staff motivation factors in developing countries. 
